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® Hybrid propulsion system for vehicles, In particular for roiad vehicles. 



@ In a hybrid propulsion system for vehicles in 
which a first propulsion unit, of Internal combustion 
type (1 0) transmits motion to at least one wheel (26) 
of the vehicle via transmission members including at 
least one clutch (14), a second propulsion unit (20) 
of electrical type, is connected to the driven element 
of said clutch via means such that the motion gen- 
erated by one of said propulsion units when the 
other is deactivated is transmitted only to the trans- 
mission members located downstream of said 
clutch. 
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This invention relates to a hybrid propulsion 
system for vehicles, in particular for road vehicles. 

Hybrid propulsion vehicles are. in the most 
general sense of the term, those vehicles equipped 
with bore than one prime mover. Of the various 
possible configurations, that which has been most 
widespread up to the present time comprises two 
propulsion units, one of which is a conventional 
internal combustion engine and the other Is an 
electric motor powered by a battery. 

The connection scheme for the two propulsion 
units can be of either series or parallel type. In the 
series configuration, the internal combustion engine 
uses an alternator or in any event a rotary gener- 
ator to continuously charge the battery which pow- 
ers the electric motor, which alone transmits me- 
chanical energy to the vehicle wheels. 

In this case the intemal combustion engine 
provides only the average power required for ad- 
vancement, whereas the acceleration peaks are 
provided by the battery. The internal combustion 
engine can therefore be of a smaller size than that 
required for a similar conventional vehicle, and 
moreover as it worics at constant speed it can 
operate at an optimum point, with high efficiency 
and low pollutant emission. 

In the parallel configuration the mechanical 
power provided by the intemal combustion engine 
is divided into two fractions, one fraction being 
absorbed by the battery charging generator and 
the remaining fraction being transfen-ed directly to 
the drive wheels. Compared with the preceding 
configuration there is the advantage of greater 
overall efficiency as double energy conversion, ie 
from mechanical to electrical and from electrical to 
mechanical, is not required, as instead is required 
with the series configuration. The fields of applica- 
tion of the two configurations differ in that whereas 
the first is applied when the vehicle speed requires 
continuous adjustment, this being easily obtainable 
witfi the electric motor, the other configuration is 
used when the overall energy advantages and the 
reliability of tiie propulsion system are more imoor- 
tant. 

In both these configurations the engine and 
motor present on the vehicle operate simultaneous- 
ly. A hybrid propulsion system has also been pro- 
posed in which only one of the two propulsion units 
operates in determined situations, and only the 
other operates in the remaining situations. For ex- 
ample, if one of the propulsion units is electrical 
and the other is an internal combustion engine, the 
electrical propulsion could represent the only valid 
means in determined areas in which legislative 
restrictions of an ecological nature prohibit the cir- 
culation of vehicles with a conventional intemal 
combustion engine. However If this latter is com- 
bined witii an electrical propulsion unit and used as 



an alternative to It it provides tiie vehicle witfi 
sufficient independence, an independence which as 
is well known Is relatively limited in an electrical 
vehicle essentially because of the still relatively 
5 primitive technology of its battery systems. 

In a road vehicle, passage from one type of 
propulsion to the otiier must occur easily and with 
very modest means, so as not to complicate the 
vehicle operation and moreover not to aggravate 
10 the final cost of the system. 

The object of the present invention is to pro- 
vide a hybrid propulsion system for vehicles, with 
which the passage from one type of propulsion to 
the otiier occurs in a simple and Instantaneous 
75 manner, while at the same time preventing the 
motion generated by one of the two propulsion 
units being transmitted to the other. 

This object is attained by a hybrid propulsion 
system for vehicles, in particular for road vehicles. 
20 comprising a first propulsion unit connected to a 
transmission unit an-anged to transmit tiie motion 
generated by said propulsion unit to at least one 
wheel of said vehicle, said transmission unit includ- 
ing at least one clutch, characterised in tfiat a 
25 second propulsion unit is connected to a drive 
element of said clutch, said connection being effec- 
ted by means such that tiie motion generated by 
one of said propulsion units, when the other is 
deactivated, is transmitted only to those members 
30 of said transmission unit located downstream of 
said clutch. 

The advantages and characteristics of the 
present invention will be more apparent from tiie 
description of two embodiments tiiereof given 
35 hereinafter by way of example witii reference to tiie 
accompanying drawings in which: 

Figure 1 Is a schematic representation of a first 
hybrid propulsion system for a road vehicle ac- 
cording to the invention; 
^ Rgure 2 is a schematic representation of a 
second hybrid propulsion system for a road 
vehicle according to tiie invention. 
Figure 1 shows a vehicle internal combustion 
engine 10 connected to an Infinitely variable pri- 
45 mary transmission pulley 11 of tiie frusto-conical 
type. The primary pulley 11 is connected by a belt 
25 to a secondary transmission pulley 12. The 
secondary pulley 12 is connected to a centrifugal 
weight system 13 of an automatic engagement 
50 clutch 14. A driven element 15 of the clutch 14 is 
connected by the transmission shaft 16 to a reduc- 
tion gear composed of a gear wheel 17 rigid with 
the shaft 16 and a gear wheel 18 which engages 
the gear wheel 17. The gear wheel 18 is connected 
55 directly to a shaft 19 which transmits motion to a 
vehicle wheel 26. 

An electric motor 20 is connected via an output 
shaft 21 to a gear wheel 22 which engages a 
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ftJrther gear wheel 23vJTie/gea^^^ 
nect^Jr^ffpi^^ 6^a;a fn^ ^\^^iri su^ 

tfie system is such that the motion generated 
by one of said propulsion units, when the other is 
deactivated, is transmitted only to the transmission 
members located downstream of the automatic en- 
gagement clutch 14. 

In particular, when the Internal combustion en- 
gine 10 is activated, it transmits motion to the 
vehicle wheel 26 via the pulley 11, the belt 25, the 
pulley 12, the clutch 14. the transmission shaft 16. 

^!?®.R®^J^I?®®1^ ^1^^^ t^® shaft 19. Jifid^ 

jsaic(^J:(fifin8S^ 

^^ent^tpe^m^ 

When the electric motor ^6 is ' activated, it 
transmits motion to the vehicle wheel 26 via the 
shaft 21. the gear wheels 22 and 23. the free wheel 
24, the shaft 16. the gear wheels 17 and 18 and 
the shaft 19. In this case the shaft 16 drags with it 
the driven element 15 of the centrifugal clutch 14 
under no load, so preventing motion being trans- 
mitted to the Internal combustion engine 10. 

Passage from one type of propulsion, ie pro- 
pulsion by the internal combustion engine 10, to 
the other type of propulsion. Ie propulsion by the 
electric motor 20. is thus effected easily and in- 
stantanieousiy. 

TOe-i^miSod which the ele- 

ments illustrated in Rgure 1 are indicated by the 
same reference numerals followed by an apex dif- 
fers from the embodiment of Rgure 1 only with 
regard to the motion transmission from the gear 
wheel 23' to the transmission shaft 16'. In this 
respect, in this embodiment tteree is^^TO^^ 
fre^ wheel 24; but instead ttiaih:hiteSu 
cec?tnfus|!^ by 27, is different 

in; that ft comprises t^^^ of centrifugal 

weights, : namely . 28 corinected to the secondary 
pulley 12';;of: flie infinitely variable ratib^ transmis- 
sion connected to the imern£d~ a)mbustion en^^^^ 
lOrr and 29 connected to the gear wheel 23* con- 
nected to the electric motor 20'. A driven element 
30 of the clutch 27, this element being connected 
to the shaft 16'. is rotated either by the motion 
originating from the internal combustion engine 10' 
or by the motion originating from the electric motor 
20'. In either case the motion is transmitted only to 
the shaft 16* and then via the gear wheels 17*, 18" 
and the shaft 19' to the vehicle wheel 26*. Specifi- 
cally, when the Internal combustion engine 10' Is 
activated it transmits motion to the vehicle wheel 
26* via the pulley IV. the beft 25', the pulley 12', 
the element 30 driven by the weights 28, the shaft 
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16', the gear wheels 17', 18* and the shaft 19'. In 
this situation in which the internal combustion en- 
gine 10* is activated and the electric motor 11* 
deactivated, the centrifugal weights 29 are at rest 
so that motion is not transmitted from the former to 
the latter. 

When the electric motor 20* is activated it 
transmits motion to the vehicle wheel 26' via the 
shaft 2r, the gear wheels 22'. 23', the element 30 
driven by the weights 29, the shaft 16*. the gear 
wheels 17'. 18* and the shaft 19'. In this situation 
the weights 28 are at rest as the internal combus- 
tion engine 10' is inactive, with tfie result that 
motion is not transniitted from the electric motor 
20' to the Internal connbustion engine 10'. 

The propulsion system of Rgure 2 is therefore 
also such that the motion generated by one of said 
propulsion units, when the otiier is deactivated, is 
transmitted only to tiiose transmission members 
located downstream of the automatic engagement 
clutch 27. 

Again in this case, passage from one type of 
propulsion to the ottier is effected easily and in- 
stantaneously. 

Botfi in the embodiment of Rgure 1 and in the 
embodiment of Rgure 2 protection devices are 
provided to prevent tfie two propulsion units being 
inadvertentiy activated simultaneously. For exam- 
ple, the electric motor can be powered simply by 
operating a two-way switch indicated by 31 in 
Rgure 1 and by 31' in Rgure 2. thus breaking an 
electrical ignition circuit indicated by 32 in Rgure 1 
and by 32' in Rgure 2. which ignites the mixture in 
the internal combustion engine. 

As an alternative to that shown, tine internal 
combustion engine could be connected to tiie ve- 
hicle wheel via a manually operated clutch which 
can be locked in the disengaged posftion by any 
means for locking tiie clutch operating member. 
The electric motor can be connected to a transmis- 
sion shaft rigid with the clutch driven element 
downstream of the clutch via a free wheel or to an 
automatic engagement clutch of tiie aforesaid type. 

The described hybrid propulsion systems can 
be applied to any type of vehicle and can drive one 
or more wheels of the vehicle. 

Claims 

1. A hybrid propulsion system for vehicles, in 
particular for road vehicles, comprising a first 
propulsion unit connected to a transmission 
unit arranged to transmit the motion generated 
by said propulsion unit to at least one wheel of 
said vehicle, said transmission unit including at 
least one clutch, characterised in tiiat a second 
propulsion unit is connected to a driven ele- 
ment of said clutch, said connection being 
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effected by means such that the motion gen- 
erated by one of said propulsion units, when 
the other is deactivated, is transmitted only to 
those memlDers of said transmission unit lo- 
cated downstream of said clutch. s 

2. A hybrid propulsion system as claimed in 
claim 1. wherein said first propulsion unit is an 
internal combustion engine and said second 
propulsion unit is an electric motor powered by io 
electric batteries. 

3. A hybrid propulsion system as claimed In 
claim 1 or 2, wherein said clutch is of auto- 
matic engagement type, the output shaft of 75 
said first propulsion unit being connected to a 
primary pulley of an infinitely variable speed 
transmission, a secondary pulley of said trans- 
mission being connected to said clutch, the 
driven element of which is connected to at 20 
least one wheel of said vehicle. 

4. A hybrid propulsion system as claimed in 
claim 3, wherein the output shaft of said sec- 
ond propulsion unit is connected to said driven 25 
element of said automatic engagement clutch 

via a mechanism comprising a unidirectional 
motion transmission device. 

5. A hybrid propulsion system as claimed in 30 
claim 3. wherein said automatic engagement 
clutch comprises two series of centrifugal 
weights, a first series of weights being con- 
nected to the secondary pulley of said in- 
finitely variable transmission and the second 3S 
series of weights being connected to the out- 
put shaft of said second propulsion unit. 

6. A hybrid propulsion system as claimed In 
claim 1, comprising means for preventing si- 4o 
multaneous activation of said first propulsion 

unit and said second propulsion unit. 
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